ANALYSIS  OF  LOW PER  CENT TUNGSTEN  STEELS        109
and purified in the same manner. The weight of W03 thus obtained is added to twrice the weight of the W03 obtained by the cinchonine. This sum is multiplied by 79.31 and divided by the weight taken for analysis to obtain per cent of tungsten. Second Portion. Finish this for chromium as given under determination of chromium in chromium-vanadium steel, pages 7 and 30. If the chemist prefers to obtain the chromium by a separate analysis, he can get the total tungsten by one operation. The entire nitrate from the main tungsten residue is precipitated, without dividing it, by cinchonine. This precipitate is burned off with the main residue. The combined residues which constitute the total tungsten from 2 grams of sample are then freed from impurities in the usual way with bisulphate or sodium carbonate, and the total weight of pure W03 is multiplied by 79.31 and divided by the weight taken for analysis to obtain the per cent of tungsten. If the iron oxide is removed by sodium carbonate the silica is first removed by evaporation with hydrofluoric acid and sulphuric acid as given on page 72. The oxides are ignited, weighed, and then the iron is removed by the carbonate fusion.
CINCHONINE SOLUTION.
Dissolve 25 grams of cinchonine in 200 c.c. of i : I hydrochloric acid.
Cinchonine precipitates tungsten almost instantly from hydrochloric solution. It precipitates molybdenum after considerable lapse of time, and then only partially. At least, the above statement regarding molybdenum is correct if the attempt is made in the manner as given for tungsten. This constitutes a distinct difference between these two elements.
ANALYSIS OF CHROME-TUNGSTEN-VANADIUM STEELS FOR CHROMIUM AND VANADIUM.
These elements are determined as in chrome-vanadium steels, boiling with sufficient excess of permanganate so that the tung-